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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte 
secondary battery with lower inner resistance than conventional 
ones and yet having more excellent collecting structure. 
SOLUTION: With the nonaqueous electrolyte secondary battery, at 
an end of a wound electrode body 4 to its axis direction, a non- 
coated part where active substance is not yet applied is protruded 
from a core body making up a positive or a negative electrode. The 
protruded part is engaged to a collecting mechanism, and is divided 
into a plurality of ring-shaped areas 4a, 4b and 4c. The collecting 
mechanism is provided with a round-shaft member 97 fitted into an 
inner peripheral face of the inner-most-periphery ring-shaped area 
4c t spacer pieces 5 disposed between adjoining ring-shaped areas, a 
pressing piece 51 connected to an outer peripheral face of the 
outer-most-periphery ring-shaped area 4a, and a screw shaft 52 for 
pressing the pressing piece 51 toward the round-shaft member 97, 
which, together with the screw shaft 52, is connected with an end 
of an electrode terminal 91 protruding into inside a battery can 1. 
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[Claim(s)] 

[Claim l] The rolling-up electrode object (4) which the separator (42) containing 
nonaqueous electrolyte was made to intervene between band-like positive electrodes 
(41) and negative electrodes (43), respectively, and rolled these round inside the 
cylinder-like cell can (l) at the curled form is contained. In the nonaqueous electrolyte 
rechargeable battery which can take out the power which a positive electrode (41) and a 
negative electrode (43) apply an active material to the front face of a band -like axis, 
respectively, and are constituted, and a rolling-up electrode object (4) generates from the 
electrode terminal area of a couple to the exterior The electrode terminal area of said 
couple is constituted by the metal electrode terminal (91) attached by penetrating a cell 
can (1) on a cell can (l) and the same axle, respectively. In one [ at least ] edge of the 
shaft orientations of a rolling-up electrode object (4) The non-coating section by which 
an active material is not applied to the axis which constitutes a positive electrode (41) or 
a negative electrode (43) A projection, A current collection device is connected with this 
lobe, and it is divided into two or more ring-like fields (4a) (4b) (4c) which this lobe rolls 
round and are located in a line on the medial axis of an electrode object (4), and the 
same axle by this. The metal cylindrical shaft member which inserts this current 
collection device in the inner skin of the ring- like field of the most inner circumference 
(97), 1 or the metal spacer piece of two or more sheets (5) which intervenes, respectively 
between the ring-like fields which are arranged on one radius line of a cylindrical shaft 
member (97), and adjoin, The metal press piece which was installed on said one radius 
line and joined to the peripheral face of the ring-like field of the outermost periphery 
(51), The nonaqueous electrolyte rechargeable battery characterized by connecting with 
the edge of the electrode terminal (91) with which it has a metal screw-thread device for 
pressing a press piece (51) toward the cylindrical shaft section (97), and said cylindrical 
shaft member (97) and a screw-thread device project in a cell can (l), respectively. 
[Claim 2] Said cylindrical shaft member (97) is prepared in the edge of the electrode 
terminal (91) which projects in a cell can (l) at one. Said screw-thread device The 
nonaqueous electrolyte rechargeable battery according to claim 1 with which it is 
constituted with the screw-thread shaft (52) which engages with the point of the arm (6) 
which protruded on the edge of the electrode terminal (91) which projects in a cell can 
(l), and this arm (6), and said press piece (51) is attached in the point of this 
screw-thread shaft (52). 

[Claim 3] die length when each ring-like field (4a) (4b) (4c) of said rolling-up electrode 
object (4) develops those fields — abbreviation — the nonaqueous electrolyte 
rechargeable battery according to claim 1 or 2 divided so that it may become the same. 



[Claim 4] A spacer piece (5) and a press piece (51) are a nonaqueous electrolyte 
rechargeable battery given in any of claim 1 currently formed in the configuration 
which meets the radii line of a cylindrical shaft member (97) and this alignment, 
respectively thru/or claim 3 they are. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The rolling-up electrode object used as a rechargeable battery 
element is held in the interior of a cell can, and this invention relates to the nonaqueous 
electrolyte rechargeable battery which can roll round from the electrode terminal area 
of the couple prepared in the electrode can, and can take out the generating power of an 
electrode object. 
[0002] 

[Description of the Prior Art] In recent years, the rechargeable lithium-ion battery with 
a high energy density attracts attention as a power source of pocket mold electronic 
equipment, an electric vehicle, etc. For example, as shown in drawing 4 and drawing 5 , 
the comparatively big cylindrical rechargeable lithium-ion battery of capacity used for 
an electric vehicle holds a rolling-up electrode object (2) in the interior of the cell can (l) 
of the shape of a cylinder which carries out welding immobilization of a lid (12) and (12), 
and becomes the both ends of a barrel (ll), and is constituted. A style (9) and (9) are 
attached, both lids (12) and (12) - the electrode edge of a positive/negative couple - a 
cordless handset — the power which two or more two poles of a rolling-up electrode 
object (2), two-electrodes terminal devices (9), and (9) are mutually connected by the 
electrode tab (3) of a book, respectively, and a rolling-up electrode object (2) generates .-- 
the electrode edge of a couple — a cordless handset — it is possible to take out from a 
style (9) and (9) outside. Moreover, the gas exhaust valve (13) of a pressure closing 
motion type is attached in each lid (12). 

[0003] As shown in drawing 6 , a rolling-up electrode object (2) makes a band-like 
separator (22) intervene between band-like positive electrodes (21) and negative 
electrodes (23), respectively, winds these around a curled form and is constituted. A 
positive electrode (21) applies the positive active material (24) which consists of a 
lithium multiple oxide to both sides of the band-like axis which consists of aluminium 
foil, and is constituted, and a negative electrode (23) applies the negative-electrode 
active material (25) containing a carbon material to both sides of the band -like axis 
which consists of copper foil, and is constituted. Impregnation of the nonaqueous 
electrolyte is carried out to the separator (22). The end face section of two or more 
electrode tabs (3) is joined to a positive electrode (21) and a negative electrode (23) by 
spot welding etc., respectively, and the point projects from the rolling-up electrode object 
(2). In addition, the electrode tab (3) joined to the positive electrode (21) is formed from 
aluminium foil, and the electrode tab (3) joined to the negative electrode (23) is formed 
from copper foil. 



[0004] and it is shown in drawing 5 - as the point (31) of two or more electrode tabs 
(3) with the same polarity - one electrode edge - a cordless handset - it connects with 
the style (9). in addition, drawing 5 -■ setting - for convenience - the point of some 
electrode tabs - an electrode edge - a cordless handset - the condition of connecting 
with the style (9) " being shown - other electrode tabs - a point - an electrode edge - a 
cordless handset - the graphic display in the condition of connecting with the style (9) is 
omitted. 

[0005] an electrode edge -■ a cordless handset -- a style (9) is equipped with the electrode 
terminal (91) attached by penetrating the lid (12) of a cell can (l), and the flange (92) is 
formed in the end face section of this electrode terminal (91). The breakthrough of a lid 
(12) is equipped with insulating packing (93), and a lid (12), the electric insulation 
between conclusion members (91), and seal nature are maintained. While a washer (94) 
is inserted in from the outside of a lid (12), the 1st nut (95) and the 2nd nut (96) are 
screwing in an electrode terminal (91). And seal nature is raised by binding the 1st nut 
(95) tight and compressing insulating packing (93) with the flange (92) and washer (94) 
of an electrode terminal (91). The point (31) of said electrode tab (3) which are books is 
being fixed to the flange (92) of an electrode terminal (91) by spot welding or ultrasonic 
welding. 

[0006] By the way, in a rechargeable lithium-ion battery, since the die length of a 
positive electrode and a negative electrode becomes large with enlargement of a cell, 
with the current collection structure by the electrode tab like ****, current collection 
nature is low, dispersion occurs in internal resistance or the problem of discharge 
capacity falling arises. 

[0007] Then, the **** current collection structure shown in drawing 7 is proposed in 
order to cover the overall length of a positive electrode and a negative electrode and to 
obtain uniform current collection nature. The positive electrode with which a rolling-up 
electrode object (4) comes to apply positive active material (44) on the surface of an axis 
(45) similarly in this current collection structure (41), Although it consists of separators 

(42) with which impregnation of the nonaqueous electrolyte was carried out to the 
negative electrode (43) which comes to apply a negative -electrode active material (46) on 
the surface of an axis (47) Respectively a positive electrode (41) and a negative electrode 

(43) are shifted crosswise, are piled up on a separator (42), and are rolled round by the 
curled form. By this, while the edge (48) of the axis (45) of a positive electrode (41) 
projects to the method of outside [ edge / of a separator (42) ] at one edge among the both 
ends of the volume shaft orientations of a rolling-up electrode object (4), in the other-end 
section, the edge (48) of the axis (47) of a negative electrode (43) projects to the method 



of outside [ edge / of a separator (42) ]. and a disc-like collecting electrode plate (32) 
carries out resistance welding to the both ends of a rolling-up electrode object (4), 
respectively " having - this collecting electrode plate (32) - a lead member (33) - 
minding - said electrode edge a cordless handset - it connects with a style (9). 
[0008] However, in the nonaqueous electrolyte rechargeable battery which has the 
current collection structure shown in drawing 7 , since the area of the edge (48) of the 
axis (45) which constitutes the positive electrode (41) and negative electrode (43) of a 
rolling-up electrode object (4), and (47), and (48) was small, the touch area between the 
axis edge and a collecting electrode plate (32) was small, and there was a problem to 
which the internal resistance of a cell becomes large by this. Moreover, it is required to 
reduce internal resistance as much as possible, in order to obtain high power, and 
further, in order to be a manufacturing- cost cutback, the current collection structure 
excellent in productivity is needed. 

[0009] Then, as shown in drawing 8 , the current collection structure which welds this 
bending section (64) by resistance to the axis edge (48) is proposed in the condition of 
having rolled round this collecting electrode plate (62) and having pushed against the 
axis edge (48) of an electrode object (4) using the collecting electrode plate (62) which 
formed two or more bending sections (64) in the plate-like body (63) (for example, refer 
to JP,11-31497,A). 

[0010] Moreover, it replaces with a disc-like collecting electrode plate, as shown in 
drawing 9 , the current collection member (65) in which two or more slits (66) were cut 
is rolled round, and it installs in the edge of an electrode object (4), and in the condition 
of having made the axis edge (48) insert in the slit (66) of this current collection member 
(65), a laser beam is irradiated on the front face of a current collection member (65), and 
the current collection structure of performing laser welding is proposed (for example, 
refer to JP, 10-26 1441, A). 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the current collection structure 
which welds by resistance the collecting electrode plate which formed the bending 
section like drawing 8 , when the thickness of an axis was very small like a rechargeable 
lithium-ion battery, not only welding is difficult, but the electric resistance in a weld 
zone was large, and there was a problem that the current collection engine performance 
was still low. 

[0012] Moreover, the current collection member which has a complicated configuration 
is not only needed, but with the current collection structure which carries out laser 
welding of the current collection member in which two or more slits were cut like 



drawing 9 to the axis edge, since the welding operation to a current collection member 
was required, there was a problem inferior to productivity. 

[0013] The object of this invention has internal resistance lower than before, and is 
offering the nonaqueous electrolyte rechargeable battery which has the current 
collection structure which excelled [ ** ] in productivity. 
[0014] 

[Means for Solving the Problem] The nonaqueous electrolyte rechargeable battery 
concerning this invention is rolled round inside a cell can (l), contains an electrode 
object (4) and is constituted. A rolling-up electrode object (4) makes the separator (42) 
containing nonaqueous electrolyte intervene between band- like positive electrodes (41) 
and negative electrodes (43), respectively, and rolls these round to a curled form, and a 
positive electrode (41) and a negative electrode (43) apply an active material to the front 
face of a band-like axis, respectively, and are constituted. The power which a rolling-up 
electrode object (4) generates can be taken out from the electrode terminal area of a 
couple to the exterior. Here, the electrode terminal area of said couple is constituted by 
the metal electrode terminal (91) attached by penetrating a cell can (l) on a cell can (l) 
and the same axle, respectively, moreover, in one [ at least ] edge of the shaft 
orientations of a rolling-up electrode object (4) The non-coating section by which an 
active material is not applied to the axis which constitutes a positive electrode (41) or a 
negative electrode (43) A projection, A current collection device is connected with this 
lobe, and it is divided into two or more ring-like fields (4a) (4b) (4c) which this lobe rolls 
round and are located in a line on the medial axis of an electrode object (4), and the 
same axle by this. The metal cylindrical shaft member which inserts said current 
collection device in the inner skin of the ring-like field of the most inner circumference 
(97), 1 or the metal spacer piece of two or more sheets (5) which intervenes, respectively 
between the ring- like fields which are arranged on one radius line of a cylindrical shaft 
member (97), and adjoin, The metal press piece which was installed on said one radius 
line and joined to the peripheral face of the ring-like field of the outermost periphery 
(51), It has a metal screw-thread device for pressing a press piece (51) toward the 
cylindrical shaft section (97), and said cylindrical shaft member (97) and the 
screw-thread device are connected with the edge of the electrode terminal (91) which 
projects in a cell can (l), respectively. 

[0015] In the rechargeable lithium-ion battery of above-mentioned this invention, a 
press piece (51) drives toward a cylindrical shaft member (97) by binding a screw-thread 
device tight. Consequently, the ring-like field of the most inner circumference is strongly 
compressed by a cylindrical shaft member (97) and the spacer piece (5), and is governed 



by the non-coating axis bundle (49) which axis non-coating sides stuck. Moreover, the 
ring-like field of the outermost periphery is strongly compressed by a press piece (51) 
and the spacer piece (5), and is governed by the non-coating axis bundle (49) which axis 
non-coating sides stuck. Furthermore, a middle ring-like field is strongly compressed by 
the spacer piece (5) of two sheets, and (5), and is governed by the non-coating axis 
bundle (49) which axis non-coating sides stuck. Thus, since each ****** axis bundle (49) 
of a rolling-up electrode object (4) and each configuration member of a current collection 
device, i.e., a cylindrical shaft member, (97), a spacer piece (5), and a press piece (51) are 
mutually stuck by pressure with a large touch area, the electric resistance in the 
contact surface becomes very small. 

[0016] In addition, a spacer piece (5) gets down from a cylindrical shaft member (97) and 
a press piece (51) independently, and between a cylindrical shaft member (97) and a 
press piece (51), freely, since it is movable, it can give the equal compression force to 
each ****** axis bundle (49). Moreover, by inclusion of a spacer piece (5), the axis 
non-coating section of a rolling-up electrode object (4) does not produce big deformation 
locally, consequently can prevent exfoliation of an active material spreading layer. 
[0017] The current which a rolling-up electrode object (4) generates is taken out outside 
through the root which flows from a cylindrical shaft member (97) to an electrode 
terminal (91), and the root which flows from a press piece (51) and a screw-thread 
device to an electrode terminal (91), after a current is collected by said current collection 
device. Here, since the electric resistance between a rolling-up electrode object (4) and a 
current collection device is small, high output density is obtained. Moreover, since the 
two above-mentioned current ejection roots are formed, the output in a high current is 
possible. 

[0018] die length when each ring-like field (4a) (4b) (4c) of said rolling-up electrode 
object (4) specifically develops those fields - abbreviation — it is divided so that it may 
become the same. According to this concrete configuration, according to a current 
collection device, since current collection is carried out to homogeneity from a rolling-up 
electrode object (4), the high current collection engine performance is obtained. 
[0019] Furthermore, in the concrete configuration, the spacer piece (5) and the press 
piece (51) are formed in the configuration which meets the radii line of a cylindrical 
shaft member (97) and this alignment, respectively. By this, the faying surface product 
between a spacer piece (5) and a spacer piece (5), and a non-coating axis bundle (49) 
becomes large, and electric resistance becomes small further. 

[0020] In addition, each configuration member (a cylindrical shaft member (97), a 
spacer piece (5), a press piece (51), screw-thread device) of the current collection device 



by the side of a positive electrode is producible using aluminum, stainless steel, nickel, 
etc. Moreover, each configuration member of the current collection device by the side of 
a negative electrode is producible using copper, stainless steel, nickel, etc. A kind of 
ingredient chosen from the group which consists of LiCo02 and LiNi02 which are a 
metallic oxide, LiCol*XNiX02, LiMn(s) 204, and these conjugated compounds as 
positive active material which constitutes a rolling-up electrode object (4) can be used at 
least. As a negative -electrode active material, the metallic- oxide ingredient of carbon 
materials, such as a graphite and corks, a lithium metal, a lithium alloy, LiXFe 203, 
and LiXW02 grade and conductive polymers, such as polyacethylene, can be used. As 
an electrolyte, LiPF6, LiC104, and the LiCF3S03 grade containing metal ions, such as a 
lithium ion, are mentioned, moreover, independent [ in ethylene carbonate diethyl 
carbonate, dimethoxymethane, a sulfolane, etc. ] to an electrolytic organic solvent — or it 
can mix and use. As the electrolytic solution^ the solution which dissolved said 
electrolyte in these solvents at a rate of 0.7 - 1.5M (mol/1) extent is mentioned. 
[0021] 

[Effect of the Invention] In the nonaqueous electrolyte rechargeable battery concerning 
this invention, by carrying out press working of sheet metal of the metal plate, the 
spacer piece (5) and press piece (51) which constitute a current collection device can be 
produced easily, and can produce a screw-thread device easily using a screw-thread 
shaft. Moreover, anchoring of a current collection device can be performed only by the 
bell- and- spigot activity, since welding etc. is unnecessary, the anchoring process is 
simple and productivity higher than before is realized by this. Since ** can also 
suppress small the electric resistance between a rolling-up electrode object and a 
current collection device, current collection effectiveness is improved and output density 
higher than before is obtained. 
[0022] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained along 
with a drawing about the gestalt carried out to the cylindrical rechargeable lithium -ion 
battery. As shown in drawing 4 and drawing 1 , the cylindrical rechargeable lithium -ion 
battery concerning this invention holds a rolling-up electrode object (4) in the interior of 
the cell can (l) of the shape of a cylinder which carries out welding immobilization of a 
lid (12) and (12), and becomes the both ends of a barrel (ll), and is constituted. A style 
(9) and (9) are attached, both lids (12) and (12) -- the electrode edge of a 
positive/negative couple — a cordless handset -- the power which the two poles of a 
rolling-up electrode object (4), a two- electrodes terminal device (9), and (9) are mutually 
connected according to the current collection structure mentioned later, respectively, 



and a rolling- up electrode object (4) generates ~ the electrode edge of a couple - a 
cordless handset - it is possible to take out from a style (9) and (9) outside. Moreover, 
the gas exhaust valve (13) of a pressure closing motion type is attached in each lid (12). 
[0023] As shown in drawing 2 , a rolling-up electrode object (4) makes a band-like 
separator (42) intervene between band-like positive electrodes (41) and negative 
electrodes (43), respectively, winds these around a curled form and is constituted. A 
positive electrode (41) applies the positive active material (44) which consists of a 
lithium multiple oxide to both sides of the band-like axis (45) which consists of 
aluminium foil, and is constituted, and a negative electrode (43) applies the 
negative-electrode active material (46) containing a carbon material to both sides of the 
band- like axis (47) which consists of copper foil, and is constituted. Impregnation of the 
nonaqueous electrolyte is carried out to the separator (42). Moreover, the axis 
non-coating section to which positive active material (44) is not applied is formed in one 
edge of a positive electrode (41), and the axis non -coating section to which a 
negative -electrode active material (46) is not applied is formed in the other-end section 
of a negative electrode (43). 

[0024] In production of a rolling-up electrode object (4), respectively a positive electrode 
(41) and a negative electrode (43) are shifted crosswise, are piled up on a separator (42), 
and are rolled round by the curled form. By this, while the edge (48) of the axis 
non-coating section of a positive electrode (41) projects to the method of outside [ edge / 
of a separator (42) ] at one edge among the both ends of the volume shaft orientations of 
a rolling-up electrode object (4), in the other-end section, the edge (48) of the axis 
non-coating section of a negative electrode (43) projects to the method of outside [ edge / 
of a separator (42) ]. 

[0025] the electrode edge which the current collection device shown in drawing 3 is 
attached in the edge by the side of the positive electrode of a rolling-up electrode object 
(4), and a negative electrode, respectively, and this current collection device shows to 
drawing 1 - a cordless handset — it connects with the style (9). an electrode edge - a 
cordless handset - a style (9) is equipped with the electrode terminal (91) attached by 
penetrating the lid (12) of a cell can (l), and the flange (90) is formed in the end face 
section of this electrode terminal (91). The breakthrough of a lid (12) is equipped with 
insulating packing (93), and a lid (12), the electric insulation between conclusion 
members (91), and seal nature are maintained. While a washer (94) is inserted in from 
the outside of a lid (12), the 1st nut (95) and the 2nd nut (96) are screwing in an 
electrode terminal (91). And seal nature is raised by binding the 1st nut (95) tight and 
compressing insulating packing (93) with the flange (92) and washer (94) of an electrode 



terminal (91). 

[0026] As shown in the soffit section of an electrode terminal (91) at drawing 3 , the 
cylinder- like cylindrical shaft member (97) protrudes on the flange (90). Moreover, the 
arm (6) of a left Uichi pair and (6) protrude on the peripheral face of a flange (90), and 
vertical Itabe (61) protrudes on the point of each arm (6) downward. And it ****s to each 
vertical Itabe (61), a shaft (52) screws, the point of this screw-thread shaft (52) is 
countered at the peripheral face of a cylindrical shaft member (97), and the press piece 
(51) is attached. Furthermore, between both the press piece (51) and the cylindrical 
shaft member (97), the spacer piece (5) of two sheets and (5) are arranged, respectively. 
Here, the spacer piece (5) and the press piece (51) are formed in the shape of [ which 
meets the radii line of a cylindrical shaft member (97) and this alignment ] radii. 
[0027] In addition, the cylindrical shaft member (97), the arm (6), the screw-thread 
shaft (52), press piece (51), and spacer piece (5) by the side of a positive electrode are a 
product made from aluminum, respectively, and the cylindrical shaft member (97), the 
arm (6), the screw-thread shaft (52), press piece (51), and spacer piece (5) by the side of 
a negative electrode are copper, respectively. 

[0028] As shown in drawing 1 , the axis no n- coating section which projects at each edge 
of a rolling-up electrode object (4) It is divided into three ring-like fields (4a) (4b) (4c) to 
which a rolling-up electrode object (4) is radially located in a line. A cylindrical shaft 
member (97) inserts in the inner skin of the ring-like field (4c) of the most inner 
circumference, and the press piece (51) of a couple and (51) are joined to the peripheral 
face of the ring-like field (4a) of the outermost periphery by the angular difference of 180 
degrees. Moreover, between the ring- like field (4a) of the outermost periphery, and a 
middle ring-like field (4b), the spacer piece (5) of two sheets and (5) intervene by the 
angular difference of 180 degrees at the list, respectively between the ring-like field (4c) 
of the most inner circumference, and a middle ring-like field (4b). Of this, six 
non-coating axis bundles (49) - (49) located in a line on the diameter line of a rolling-up 
electrode object (4) is formed, in addition, die length, i.e., the area of an active material 
spreading layer, when three ring- like fields (4a) (4b) (4c) of a rolling-up electrode object 
(4) develop these fields — abbreviation — it is divided so that it may become the same. 
[0029] In anchoring of the current collection device shown in drawing 3 , while inserting 
spacer piece [ of four sheets ] (5) - (5) in the edge of a rolling-up electrode object (4), after 
making a cylindrical shaft member (97) insert in the central hole of a rolling-up 
electrode object (4) first, a compound-screw shaft (52) and (52) are bound tight. By this, 
each press piece (51) drives toward a cylindrical shaft member (97). Consequently, the 
ring-like field (4c) of the most inner circumference shown in drawing 1 is strongly 



compressed by a cylindrical shaft member (97) and the spacer piece (5), and is governed 
by the non-coating axis bundle (49) which axis non-coating sides stuck. Moreover, the 
ring-like field (4a) of the outermost periphery is strongly compressed by a press piece 
(51) and the spacer piece (5), and is governed by the non-coating axis bundle (49) which 
axis non-coating sides stuck. Furthermore, a middle ring-like field (4b) is strongly 
compressed by the spacer piece (5) of two sheets, and (5), and is governed by the 
non-coating axis bundle (49) which axis non coating sides stuck. 

[0030] Thus, each configuration member (97), i.e., the cylindrical shaft member, spacer 
piece (5), and press piece (51) of a current collection device are stuck to both sides of 
each ****** axis bundle (49) of a rolling-up electrode object (4) by pressure, and 
immobilization of a current collection device is performed. In this current collection 
structure, since a rolling-up electrode object (4) and a current collection device are 
mutually stuck by pressure with a large touch area, the electric resistance in the 
contact surface becomes a very small thing. 

[0031] In the above-mentioned cylindrical rechargeable lithium-ion battery, the current 
which a rolling-up electrode object (4) generates flows the root reached to an electrode 
terminal (91) through a cylindrical shaft member (97), and the root reached to an 
electrode terminal (91) through a press piece (51), a screw-thread shaft (52), and an arm 
(6), and is taken out outside. Here, since the electric resistance between a rolling-up 
electrode object (4) and a current collection device is small, high output density is 
obtained. Moreover, since the two above-mentioned current ejection roots are formed, 
the output in a high current is possible. Furthermore, since the spacer piece (5), press 
piece (51), and arm (6) which constitute a current collection device can be produced 
easily and anchoring of a current collection device can perform a screw-thread shaft (52) 
only by the bell and spigot by carrying out press working of sheet metal of the metal 
plate, productivity higher than before is realized. 
[0032] 

[Example] The example cell B of a comparison shown in the example cell A shown in 
drawing 1 as follows and drawing 5 R> 5 was produced, and the engine performance 
was compared. 

[0033] LiNi0.7Co 0.3O2 as production (production of positive electrode) positive active 
material of the example cell A mixed the hydroxide of a lithium, the hydroxide of nickel, 
and the hydroxide of cobalt, and obtained them by giving baking of 24 hours in 
800-degree C air. this positive active material and the carbon as an electric conduction 
agent - the rate of the weight ratio 90-5 - mixing — a positive electrode - the mixture 
was obtained. Next, the polyvinylidene fluoride which is a binder was dissolved in the 



N-methyl-2-pyrrolidone (NMP), and the NMP solution was prepared, and a positive 
electrode — the weight ratio of a mixture and polyvinylidene fluoride is set to 95-5 - as — 
a positive electrode - the mixture and the NMP solution were kneaded and the slurry 
was prepared. This slurry was applied to both sides of the aluminium foil as a 
positive-electrode axis with the doctor blade method, the vacuum drying of 2 hours was 
performed at 150 degrees C, and the positive electrode was obtained. In addition, the 
width of face from the axis edge formed in the positive-electrode axis the non-coating 
section which is 20mm. 

[0034] (Production of a negative electrode) Air stream was injected and ground in the 
carbon lump (d002=3.356A;Lc> 1000A), this was sifted, and graphite powder with a 
mean particle diameter of 18 micrometers was obtained. Next, airstream was injected 
and ground in the corks lump, this was sifted, and the coke breeze end of 18-micrometer 
mean particle diameter was obtained. Moreover, the polyvinylidene fluoride which is a 
binder was dissolved in NMP, and the NMP solution was prepared. And graphite powder, 
the end of a coke breeze, and a NMP solution were kneaded so that the weight ratio of 
graphite powder, the end of a coke breeze, and polyvinylidene fluoride might be set to 
72:18-10, and the slurry was prepared. This slurry was applied to both sides of the 
copper foil as a negative -electrode axis with the doctor blade method, the vacuum drying 
of 2 hours was performed at 150 degrees C, and the negative electrode was obtained. In 
addition, the width of face from the axis edge formed in the negative- electrode axis the 
non-coating section which is 20mm. 

[0035] (Assembly of a cell) The rolling-up electrode object (4) shown in drawing 2 was 
produced using the positive electrode and negative electrode which were obtained 
according to the above process, and the separator which consists of fine porous 
membrane made from polyethylene of ionic permeability, and the current collection 
device of this invention shown in the both ends of a rolling-up electrode object (4) at 
drawing 1 , respectively and an electrode edge - a cordless handset — after attaching 
the electrode terminal (91) which constitutes a style (9), a screw* thread shaft (52) and 
(52) were bound tight. Next, this rolling-up electrode object (4) was held in the interior 
of a barrel (ll), and welding immobilization of the lid (12) was carried out at each 
opening of this barrel (ll). A nut (95) and (96) were made to screw in an electrode 
terminal (91) finally, and the example cell A was assembled. 

[0036] With the making process of the production positive electrode of the example cell 
B of a comparison, and a negative electrode, the positive electrode and the negative 
electrode were produced like the example cell A except having applied the slurry to the 
axis completely, without preparing the non -coating section. 



(Assembly of a cell) As shown in drawing 6 , while welding 15 electrode tabs made from 
aluminum to the front face of the aluminium foil which constitutes the positive 
electrode at intervals of 20cm, 15 copper electrode tabs were welded to the front face of 
the copper foil which constitutes the negative electrode at intervals of 20cm. And the 
separator which consists of fine porous membrane made from polyethylene of ionic 
permeability was inserted between the positive electrode and the negative electrode, 
and winding and a rolling-up electrode object (2) were produced for these to the curled 
form. In addition, thickness of the electrode tab of a positive electrode and a negative 
electrode was set to 0.1mm. and it is shown in drawing 5 - as - the electrode tab (3) of 
each electrode - an electrode edge - a cordless handset - it welded to the flange (92) of 
a style (9), and the example cell B of a comparison was assembled. In addition, active 
material coverage of each electrode of the example cell A and the example cell B of a 
comparison was taken as tales doses. 

[0037] (Engine -performance comparative experiments) Before holding a rolling-up 
electrode object in a barrel, when the alternating current impedance in 1kHz was 
measured about the example cell A and the example cell B of a comparison, the result 
shown in the following table 1 was obtained. In addition, the positive -electrode and 
negative-electrode side performed measurement of an alternating current impedance 
between the axis non-coating sections and the electrode terminals which are located in 
the outermost periphery of a rolling-up electrode object. 



[0038] 

[A table l] 





Impedance of the side of a 
negative electrode 


Impedance of the side of a 
positive electrode 


Example battery A 


4.5m Q 


8.5m Q 


Comparative battery B 


25.5m Q 


10.8m Q 



[0039] Also in any by the side of a positive electrode and a negative electrode, the 
impedance of the example cell A is smaller than the impedance of the example cell B of a 
comparison, and according to the cylindrical rechargeable lithium -ion battery of this 
invention, it can be said from this that output density higher than the conventional cell 
can be obtained so that clearly from a table 1. 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the cross- section configuration and flat-surface 
configuration of a current collection device which are adopted as the cylindrical 
rechargeable lithium-ion battery concerning this invention. 

[Drawing 2] some rolling-up electrode objects with which this rechargeable battery is 



equipped - it is an expansion perspective view. 

[Drawing 3] It is the decomposition perspective view of the current collection device of 
this invention. 

[Drawing 4] It is the perspective view showing the appearance of a cylindrical 
rechargeable hthium-ion battery. 

[Drawing 5] It is a sectional view showing the current collection structure adopted as 
the conventional cylindrical rechargeable lithium -ion battery. 

[Drawing 6] some rolling-up electrode objects with which this rechargeable battery is 
equipped - it is an expansion perspective view. 

[Drawing 7] it had other conventional current collection structures — rolling round - 
some electrode objects - it is an expansion perspective view. 

[Drawing 8] It is a perspective view showing the conventional current collection 
structure of further others. 

[Drawing 9] It is a perspective view showing the conventional current collection 
structure of further others. 
[Description of Notations] 

(I) Cell can 

(II) Barrel 
(12) Lid 

(4) Rolling-up electrode object 
(49) Non- coating axis bundle 
(9) Electrode terminal device 
(97) Cylindrical shaft member 

(5) Spacer piece 

(51) Press piece 

(52) Screw-thread shaft 

(6) Arm 
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sggpfcsgaj-r^&tt^xgwi. ^iays@#(4)© 

¥£7j IpJKM* 3 'J >^*e»ia (4a) (4b) (4c) 

enr. y >^tt^«E(4c) «> amwcummf 

«(97)JWKAU fittJSWy (4a) 
t±, 18 0 g©ftfiMT— »<DJ¥St (51) (51) 
ftTl,^. X, ««J§©y V<?^i3(4c)<!:fpfgtf>y> 

•?^a(4b)(0FSs mfizmnma>j><!mmmte)£ 
* m<o y >?vimi£ (4b) omzittti^tu uos© 

ftSST'2tt£07x^— 9-^(5)(5)*«^LTL^. C 

tuc«fco7\ y mist* ( 4 ) OiBSBLtfcafcS: 6 O 
©#&X£{*m(49)~(49)jbWfiE**lT^*. ft. 
51 U Sffifl: ( 4) © 3 OC0 y V^«flSE (4a) (4b) (4c) IL 

[0 0 2 9] m3lZ7jiTmW1&ffi(DWltiMc3s^Tlt. 

9cT. ##aiyasft(4)<Dfiga»c4ft<Dx^— 
(5)~(5)%»A-r*<h«fc. #*ujym@f*(4)©tp 

*?L'\3tL$fi^tt(97) £8LM* Lttfctt. Pate Ute(52) (5 

2) *S546^S„ C*UC«fco"c\ &J¥ff*(51)ff*ll)!)g& 
«(97)tC|^|^oTS»3-tl*o C©*£^ SHUNTS 

wjg© y v^tt^«E(4c) 3Hfftg»iK97) £7.^— 
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SLfc^Mi«:#m(49)icmte6ns«, gfl-srou 

>-?#3HgE(4aHi. 8>ffitt(51)£X'<— y>t(5)»Cj:o 

uS(tm(49)ie^ta5tx« 0 MK. *^©y>^«SS 
(4b) tt 2 «trox^-+»-«- ( 5 ) ( 5 ) iz & o T5S < SffiS-n 

T% S^^I®i-5L6^5gLfc^IJS;^(49)lc 

[0 0 3 0] CttJffcLT. ^*IXym«ift(4)©S^ 
SXSi*^(49)©i^®tC. **^©§«figa5«, IPt5 
10 *l$&gW*(97K X'*- y-^(5)SU#ff^(51)6^ES* 

til &zmvwmM4)£Mkwism£&fc^&mMm 
z°5.iHzE.m?z<DT\ mt&mwmfLimimtbZ'^ 

[003 1] ±tEFimi , )*'!rLK<<*>-yiW&lZ3s^ 

&i*mvmmM4)&f&£?zwMit. tiMm*® 

7)^SiT«@ffi?(91)'\gS;U-ht. «>fftf(51h te 
Utt (52) JS&T-Lk ( 6 ) *mTWWj& (91) 'sSfcVl/- 

h^snis ngP'Mtyaj3-ns„ ~ ~t\ ##sxym 

20 ffi#(4)<fc«B&*ff©fIB©m«&m'>*^©Z\ Si* 

mtimm&mztiz. j^E©2ooDmssBKymui/ 

WIZ. «lSMi*«)St57^-W(5). J¥ff>t(51) 

iz^t. mmizrm?zz£&tii*;. mmmmo^ 

ML. UBK52) Uia*^fc'?7S:5 C <t6^ffi*S 

®"c\ fie*«fcyt,s^^tt3B«siaK**i*. 

[0 0 3 2] 

[0033] mmmmmAnvim 

(iEm<Dim)iEmf&mi:LT<DL i N i o.7 Co 
0.3 Oz fi, y^r>A©*K<b?5i<i:-vir;u©*K'fb 
itain/^/l/ h<D7jci^k%ii:*-S^U 8 o otoagtf 
T24 ^raco^fig^siir c £ iz j: y »/t. c © jEesiia 
ai:»aa«<tuT©Ee^aait9o : 5 <d»i^t~m-& 

- <J N 2-ifn'J KXNMP)lcSW 
*#T. NMPMSISlLft. *LTv iEffi^Jt^K 
40 y7-y<btf-y5 ; >«DaaJ±««9 5 : 5(c^SJ:-5tciE 

«f*a»3^60«S^ 2 0 mm<D?HfcXtfej&* L 

[0 0 3 4] (n.m<Dim)mmmd 0 0 2 = 3 . 3 5 6 

A ; L c> 1 0 0 0 A)(cSB*St«*a*LTffiitU C 
n^^SUHcAHtT. TJ^iK^SI 8nmOSffit»5l5* 
50 fffc. *t=» 3-*X*tcffl«**iM#LT8»U C 



$$112001-257002 
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MP»C?gP**T. NMPi-MISLfc. *LT. M 
fgf&jfe <h a — * X?»3fc<t # U 7 y *b If X U f>©ltifc 
tf72:l8:l 0 IC&«&ICJ1IB&5|E&:3-1 
tNMPSjSit^SSLT. X^y-fcfSSLfc CCD 

U- K3£lc«fc y»6U 15 0 XT* 2 RflRIOJIffilBt* 

sslt. nmz&tco nm&mzit. 

CDiJItf 2 0 mmCD^IgS^JES Lfcu, 10 
[0 0 3 5] (m»CD$aii)JJU:(DiefCJ:oT^6ftfc 

Bffitt(4)£fESLfc„ *LT. *«KU«Sft(4)a> 

( 9 ) swar (9D £ y *t w- f= 

tt„ taUlft(52)(52)S»tottW-fc. 55etC» tt£$ny* 

««4)*«»(ii)©rta»cjR«u EfiH*(ii)©*ra 

PgPlCStt (12) *S»SS L fc. (91) IC 

t7h (95) (96) ZmSH: L46T\ H«fi0O«jft A £i|8*3l 20 
Tfc. 

[0036] ttgffiisaL&g^aa 
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= -^AScosffi^i 5 *<r>7ib~-iLm , mmz 

SSCDSffilC 1 S^CD^SiSg^fc 2 0c mHUHTSSS 

Lfc. -5-lt. mmtnm<omic-<*>im&&(D>}oj x 

«3H»»«(C«l§iL. «»>Jlf»(2)«f»Lftu 
IS. iEffiStFaSflDSffi^roffSttO. ImmiL 
fc. *LT. B5(Ca*r*n<« fc@g©@B*:7(3)* 

^ffl^iETfc. m« susfiij^jft a t. immm& b cds-^ 

&<8;£4fe!i&*«(il5lfi<!: Lfc. 
[0 0 3 7] fl4fgiki2ll®OIIJ6e!lfl7ll!AStfit®0tjm 

[0 0 3 8] 



4.5m (2 



8.5m Q 



25.5ra (2 



10.8roQ 



[0 0 3 9] £l frS BBS WMKc. iEffflk ftgfflltO 30 

tteys» b co-r v sr>x «k y < 3S: o Tfc y . 
z.o)ZLtfr*>. *awtoP3is®»y^'>/x'f*>-?»fl8>ft 

ICJ:*U&. S£3R£OmjftJ:y i t.^aj73®S^«C<i:A , « 
[@iScD@Jiiftittfg] 

[0 1 ] *IHllCff«nray A-f *>^35?a?ftl«: 
[02] R=*TOK36fll&ftTlvs#«n»;«Stt4> 40 

[@3] *f%vxDMnmM<DftMmimT*&Zo 
[04] nfltsy79AY^>=ftSjifeflE>»M«a%^ 

[05] fl^nmw vraEViKsras 

[06] tt=%BJ6icttfli«tiT^««#istymma> 

-g&SfPlgKfi0-c';&*. 



[07] flS|K>flMMra«Jl*:MreKV«mEa 
-ffig|§i3«0-?**. 
[08] «^Kttl!^«me*:brfflXH?& 

[09] saEosicffi<7)^a«ijfi*st)-r»ti0-c i 2B 

So 

(i) wta* 

(11) ts# 

(12) m& 

(4) •»ny«a» 

(49) #*X£ttX 

(9) mmsQ^mm 

(97) JdiftgW 

(5) X<—VK 

(51) }f JEW" 

(52) fcb'ifi 

(6) 7-U 



( 8 ) 




[16] 



21 



22 23 



( 9 ) 



?$gi2001-257002 



[07] 




t72)*W« *ft -fig 

±mm^n ttffi&m 2 jg 5 § 5 # 

(72) BIB 

*:R5iS^P r&^K*a 2T15#5f 

(72)%f£# W6B 



5H011 AA03 AA09 EE02 EE04 FF04 
GG02 HH02 

5H022 AA09 AA18 BB01 BB03 BB30 
CC03 CC04 CC05 CC10 CC12 
CC13 CC15 CC20 CC23 CC24 
30 EE03 EE04 

5H028 AA01 AA07 AA08 BB07 CC05 
CC07 CC08 CC12 CC22 CC26 
EE01 HH05 

5H029 AJ06 AJ14 AK03 AL03 AL06 
AL07 AU2 AL16 AM03 AM04 
AMOS AM07 BJ02 BJ14 BJ27 
CJ05 CJ06 CJ07 DJ02 DJ05 
DJ07 EJ01 HJ04 HJ12 



